Tema: «Hu3wmue pacmenus -
8000POCIUY

3agayu:

[aTtb 0bLLy0 XapakTepmUCTUKy BOAOPOCHAM, U3YUUTb
Bronorno 3eneHbIX 1 BypbIX BOAOPOCHEN

Ilumenoes A.B.



Llapcteo pacteHus (350 000 sngos)

MoguapcTteo [NoguapcTeo
BarpsiHku HacTtoauwue
BOAOPOCIY

[MurmeHT PUKOIPUTPUH,
NOrnoLwlaeT 3eneHble Ny4n
ceeta. Camble
rnybokoBogHble, Ao 200 m.
Hanboee nasecTHa
nopdupa, cbeaobHa.

[MoguapcTeo
Bbicwune
pacTeHus

Beicwune cnoposble:

MoxoBuaHble
[MnayHoBuAaHbIE
XBoLUEeBUAHbIE
[ManopoTHUKOBUAHLIE

Bbiclumne cemeHHbie

[onocemeHHble
[MoKpbITOCEMEHHbIE




Obuwas xapakmepucmuka sooopocrieu

3JKoJ/io2u4eckue epynrbi: NPeCcHOBOAHLIE U MOPCKUE (PUTONSTAHKTOH U
UTOBEHTOC), HA3eEMHbIE, MOYBEHHbIE.

OcobeHHOCMU CMPOEHUS:

Teno Bogopocnen MOXeT ObITb OHOKNETOYHbIM, KONTOHNaNbHbIM UNK
MHOIOKNETOYHbIM;

1. Teno He gndrpepeHUMpPOBaAHO Ha OpraHbl U TKaHWU (marsisioM, Unn crioesulle);
Y CITO)KHO OpraHM30BaHHbIX BOAOPOCNEN MOXET HabnogaTbCsa afieMeHTapHas
andpdpepeHuMpoBKa Tena, UMUTUPYIOLLLAA OpraHbl BbICLLUNX PaCcTEHUN;

2. Knetkn 60nbLUNMHCTBA BOAOPOCEN NUMEIOT KINETOYHYI CTEHKY, 00pa30BaHHYH
LIeNmono30M, KNneToYyHas CTeHKa Bcerga UM MHoraa NokKpbiTa Cln3blo;

3. MNMpoTonnacT KMeTOK COCTOUT U3 UMTONMNasmMbl, OQHOIO UM HECKONBLKUX SAep U
Xpomamodghopoe (Nnactug), cogeprawmx xnopogunn n gpyrue nUrMeHTbl; B
XpomaTtoopax nmerTcst ocobble 06pa3oBaHUSA — MUPEHOUObI.



Obuwas xapakmepucmuka sooopocrieu

4. BonbLUMHCTBO NOABWMXKHbLIX BOAOPOCHEN MMEKOT CBETOYYBCTBUTENbHOE
obpasoBaHne — 2/1a30kK, Unu cmuamy, énarogapst KOTOPOMY BOAOPOCN
obnapatoT homomakxkcucom.
[lumaHue: aBTOTPOdHOE, HO UMEIOTCH BNAbI-MUKCOTPOMHLI.
PasmHoxeHue: nonoBoe n becrnonoe.

dopmbl 6eCNONOro pasMmHOXEHUSI:
- BEretaTMBHOE, KOTOPOE MOXET OCYLLUECTBNATLCA NyTeM bparmeHTaumm
Tannoma; geneHns KNeTok O4HOKMETOUYHbIX BOAOPOCHEN; Y KONOHMAlbHbIX —
pacnaga KosoHUN;
- HacToswee 6ecnonoe pasMmHOXeHMe BOOAOPOCNEN OCYLLECTBNAETCA C
MOMOLLIbHO 300CMOP UMK Crop.

[TonnoBoe pa3MHOXEHUE:

CBA3aHOo C KonynsumMen ramet n obpasoBaHud 3UroTbl. 3urota npopacTaeT B
HOBYIO 0CODOb, 0OpasyoLLYyOCA B OCHOBHOM NyTEM MENOTUYECKOrO AENEHNS
(60nbLUMHCTBO BOOOPOCIEN ranionaHbl).
[1ns >KMBOTHbIX XapakTepHa raMeTunyeckasi peaykums, anst BbICLUMX PacTEHNN —
crnopuyeckas, Ans BOAOPOCIEN — 3Urotuyeckast peaykums.




Obuwas xapakmepucmuka sooopocrieu

dopMbl MONOBOrO NpoLecca BOAOPOCHEN: 1
Xonoramusi, n3oramusi, rereporammnsi, ooraMmus.
[1ns1i HEKOTOPbLIX BOAOPOCHEN MOSIOBOW NPOLIECC 2 P
ocyulecTBrniseTcd B popmMme KoHbroraumn. Y
BbICOKOOPraHM30BaHHbIX BOAOPOCIIEN raMeThl 3
pa3BMBaOTCA B crieumanbHbIX opraHax nofoBoro —_
Pa3MHOXEHUSI - 2amemaHausxX. ANLEKNETKN — B —
0020HUSIX, cnepMaTo3onabl — B aHMepuousix.

MHo2oobpasue. ObbIMHO BOAOPOCN NoApa3aensatoT HA HECKOSTbKO OTAENOB:
KpacHble (BblAensieMble B CaMOCTOATENbHOE NoaLapcTBo barpsiHkn), dypble,
3eneHble, 30M10TUCTbIE, XKEeNTo-3eneHble, ANaTOMOBbLIE, XapOBble U 3BINEeHOBbLIE
Bogopocnu (0bpasyroT noauapcTBo Hactoswme Bogopocnn).




Omoern 3erneHble 8000pPOCsIU

OT0 cambln bornblion otaen sBogopocnen (okorno 20000 Buaos). PacnpocTpaHeHs!
noBcemMecTHO. B OCHOBHOM 3erneHble Bogopocnu obutartenu npecHbiX BO4OEMOB,
HO eCTb U MOPCKMe BUAbI. HekoTopble obuTatoT Ha cyLle.

XnamudomoHada
OpHokneTo4Has BOAOPOCH b, obuTaroLas npenmyLLLecCTBEHHO B MENKUX
BOAOEMaXx, 3arpsA3HEHHbIX OpraHnyYecknmMmm seliectsamm (MUKCOTPOd). OCHOBHbLIM
3anacHbIM BELLECTBOM, HakanmBalowWwmuMcs B xroponnacTtax, SBrseTca Kpaxmarn.

33rneHa 3eneHasn XnamuaomoHaga

KaHan Pezepeyap Manunna BazaneHoe
ﬁ Tensue
‘ CokpatMTeneHaa

Mazok .' \\‘, BaKYOMb 3

9 =4 B COKpaTUTENbHbIE
EassrLHER \.\. KOROTKWIA SKTYTHE BaKkyONH HIYTHE
Teneya .
3 Luronnazma MazoK

Aapbiw ko YaweobpasHeld

ONWHHBIA Aapo ¥pomarodop
IV TUE AapbIW Ko
. Agpo
#- 3&pHa napamuna
3epHa 4
Kpaxmana KnetouyHan
XnoponnacTel et
Mennukyna
e Mnazmarudeckan MupeHoug,
MupeHoua, membpaHa

MuoHEeMa Lyronnazma




Omoer 3ereHble 8000pPOCIIU

B *kn3HeHHOM uUmkne npeobnagaeT rannonaHasa dasa.

becnonoe pasmHoXeHne — ¢ MOMOLLbK 300CrOop.

[TonioBoe y DonblUMHCTBA BUOOB NPOTEKAET NO TUMNY ndoramun. 3urocrnopa
BNagaeT B nepmon NoKos, Npyu HacTynneHunm 6rnaronpusaTHbIX YCIOBUA — MENO3,
N 0bpasytoTcs YeTbIpe ranfongHble KNeTku, Kaxaas n3 KOTOpbIX CTaHOBUTCS
HOBOW XNaMUaOMOHaOoMN.



[neBpoOKOKK

Xnoperna
OpgHokneTo4YyHasi BOOOPOCHb, obuTatoLasi B NPeCHbIX N CONeHbIX BogoemMax, Ha
BNaKHOW no4yse, ckanax. Knetkn nMerT BUA 3eNeHbIX LWapmMKoB AMaMeTpom Ao
15 MKM. JKryTuKOB, IMa3KOB U COKPATUTESNbHbIX Bakyorien He umMmeeTt. B knetkax
NMeEETCS YaleBUOHbIN XpoMaTodop C NMMPEHONOOM U BE3 HErO N MENKoe
aapo. [NonoBoun npouecc ansg 3Ton BOAOPOCAnN He n3BecteH. becnonoe
pasMHOXEHNe NPoNCXoanT NyTeM MUTOTUYECKOIo AeneHns CoaepXUmMoro
MaTEPUHCKOW KINETKM ABaxabl Unn Tpmxabl. B pesynsrate geneHuns
doopmMupyeTca YeTblipe NN BOCEMb LOYEPHUX KITETOK. [locne paspbiBa
MaTEPUHCKON 0BOMNOYKM KITETKN BbIXOOAAT HAPYXKY, YBENTNUYMBAKOTCA B pa3Mepax u
OEnATCA BHOBb.




Omoern 3erneHble 8000pPOCsIU

Xnopernna
Ee knetkn cogepxat 6onbLIOe KONMMYECTBO NuUTaTenbHbIX BewecTB — 50
NOSTHOLIEHHbIX BENKOB, XUpPHbIE Macna, yrnesoabl, ButamuHbl B, C n K n gaxe
aHTUOMoTMKNn. OHa pasMHOXaeTCca Tak UHTEHCUBHO, YTO 3a CYTKU NpoucxoauT
mbicg4YeKpamHyoe yBenuyeHne 4mucna ee KneTok.

AnoHUbl HAay4YnMNUCL NepepabartbiBaTb Xf10penny B 6enbln NOPOoLLOK, boraTbin
6enkamn n ButTaMmmHamun. Ero moxxHo ob6aBnaTbL B MKy ANS BbINEYKn
xne6obynoyHbIx n3genun. Kpome Toro, xropenna ncnonb3yeTcsa Kak MCTOYHUK
AelleBbiX KOPMOB NS CKoTa U Npu BUONOrM4eckon OYNCTKe CTOYHbIX BOA.



UTO nsobpaxeHo Ha pUCYHKe?




Omoer 3ereHble 8000pPOCIIU

Crniupozaupa.

HuTtyatele Bogopocnu o 8-10 cm. CkonneHnsa HUTen cnnpornpbl oopasyroT
TUHY. HUTN HeBeTBAWMECH, 0Opa3oBaHHble OAHUM PALOM LUNITUHOPUYECKNX
KITETOK. Y pasHbIX BUOOB CNUPOrMpbl KONIMYECTBO XpoMaTodopoB KonebneTcda ot
1 no 16. B xpomaTtodopax B 60nbLIOM KONMYECTBE pacnosiaraloTCs KpyrHble
becuBeTHble NUpeHonabl. CHapy»Xn BOOOPOCb OKPYXXEHa CIIM3UCTbIM YEXTIOM.

PasmHoxaeTcs cnmporupa 6ecnonbsiM 1 nosioBbiM crocodbom. becnornoe
pPa3MHOXXEHWE OCYLLECTBIIIETCA YaCTAMU HUTEN NPU UX CITy4YanHOM paspbiBe.



Omoer 3ereHble 8000pPOCIIU

active cell conjugation tube

zygote
chloroplasts passive cell

[TorioBoM npouecc oCywecTBNSAeTCa NyTeM KoHbloraumn. KoHbrorauma MmoxeTt
ObITb IECTHUYHON N GOKOBOW. [1pU NIECTHMYHOW KOHBIOraunu KOHbIOTUPYOT
KIETKN OBYX HUTEW, PacMOofOXEeHHbIX napannensHO Apyr Apyry.

[Mpy BOKOBOW KOHBIOrauum onfioaoTBOPEHNE NPOUCXOANT B npeaenax oaHom
HUTW. [pn aTOM HabngaeTcs CNUsHME NPOTOMNAcTOB ABYX PSAOM
PAacCMONOXKEHHbIX KIETOK.

BecHown 3urota peaykUMOHHO AennTcsa U obpasyeT YeTbipe ranfionaHbIX aapa.
Tpu aopa oereHepupyroT, a YETBEPTOE Pa3pbIBAET KINETOYHY CTEHKY, OeNINTCA
MUTOTUYECKU U OaeT Havyano HOBOW ransiougHou HUTH.



Yrnompukc

Mmnozoxaerounoie
3eneHble

8000pOCAU

[Tpon3pacTaeT B ObICTPOTEKYLLUNX peKax, BedeT NPUKpPensieHHbIN 06pas XXU3HMW.
OaHopsAOHbIE HEBETBSALLMECS HUTU YINOTPUKCA, NMPUKPENNAACH K NOABOAHLIM
npeaMeTaMm — KaMHSIM, CBasiM, Kopsiram U T.4., 06pasytoT 3eneHble AePHOBUHKMN.
[Tpn GnaronpuUsaTHLIX YCNOBUAX YNOTPUKC pa3MHOXaeTcsa 300crnopamMu,
NMEKLLMMU NO YeTbipe XryTuka. OHM obpasyroTcs B YETHOM KonmnyecTtee (2, 4, 8
n bonee). 3o0cnopbl 66IBAKOT pasHbIX pa3MepoB — KPYMHbLIE N MESIKUE.
CnocobHOCTb K aKTUBHOMY NepeMELLEHNIO 300CNOP CNOCOBCTBYET pacceneHunto
yrnoTpuKca.



Yrnompukc

[TonoBoun npouecc nponcxoanTt no Tuny nsoraMmnin. OTaenbHble KNETKU HUTKU
npeBpalarTcAd B raMeTaHrn, B KOTOPbIX 06pa3y}0TCFI ABYXIYTUKOBbIE NraAMETHI.
|_|pl/l CITMAHUN raMeT 06pa3yeTcs'-| HETbIPEXAKTYTUKOBAA 3UTOTA. 3areM oHa
OT6paCbIBaeT XIYTUKN N nepexoant B COCTOAHNE MOKOA. B nanbHenwem
3UrotTa peaykumoHHO AEeJinTCA, AaBad Ha4valrlo YeTblpeM KIeTKaM, KaxXaad U3

KOTOpPbIX 06pa3yeTcs HOBYIO HUTb.



UTO n3obpakeHo Ha pUCyHKe?

Kak Ha3bIBaeTcsl NorioBOe pasMHOXEHUE Ccrimporupbl? Kak oHO npomncxoguT?



Kak Ha3blBaeTcs AaHHas BOAOPOCIb?



UTO n3obpaxxeHo Ha pUCyHKe?



N3omopdoHasa cmeHa nokKoneHmnn




bypbie sodopocnu.
JlamuHapus

OTtpnen Bknto4vaeT okono 1500 Bnaos
Makpockonunyeckmnx (ao 60-100 m)
BOLOpOCNen, Beaylmnx yawle
BEHTOCHbIN 06pa3 KU3HM.

Tannombl OypbIX BOOOPOCNEN UMEIOT
Hanbonee CroXxHoe CTpoeHne cpeau
BOOOpPOCIEN.

OAOHOKNETOYHbIE U KONTOHMarnbHbIE
doopmbl oTcyTcTBYOT. OBpasytoT
TKaHenogobHble CTPYKTYpPbI
(Hanpumep, CUTOBUAHbIE KITETKN C
KOCbIMU neperopogkamm). B
pesyrnberarte 3Toro NpoucxoanT
obpasoBaHue “ctebneson” u
“nMcToBon” YacTen Tannoma,
BbINOMHSAOWMX HEOQHOPOAHbIE
doyHkuumn. B cybecTpate Bogopocnu
3aKpensnsTcsa C MNOMOLLBbIO PU3ONOOB.



Fameroturhl

—

bypbie sodopocnu.
JlamuHapus

[MpencraBuTenu poaa rnaMmmHapms
N3BECTHbI NOA, Ha3BaHMEM «MOpPCKad
Kanycta». 3pesbili criopoghum
nlamuHapuu — OursioudHoe pacmeHue
annHon ot 0,5 0o 6 n bonee MeTpoB.
Crioesvile nammHapmm UMeeT OfHY
NN HECKOSBbKO NMNCTONOA0DHbIX
NSacTUHOK, pacnonaratoLlnxca Ha
NPOCTOM UM Pa3BETBIEHHOM
"cTBONE", NPUKPENNEHHOM K cybcTpary
pusongamu.

Ha noBepxHOCTK NNacTUHOK
doopMmMpyOTCA 300CMNOPaHTK, B
KOTOPbIX B pe3ynsrarte MemoTn4eckoro
geneHnsa obpasyloTcs ranfongHble
300Cnopbl C ABYMSI HEPpaBHbIMU
XKIyTUKaMMW.



bypbie sodopocnu.

JlamuHapus

OHun npopacTtatoT B
MWUKPOCKOMNYeCcKne
HUTYaTble ABYAOMHbIE
. raMeTouThbl, Ha KOTOPbIX
apocrok 06pa3y+0TCF| NnoJioBble
MY>XCKOW

opraHbl, aHTEPUONN U
oororHuun. lNonoson
npouecc OOramMmHbIW.

3apocTok
KeHckuin (G

JlamnHapusi pasmHoxaeTcst HecnonbiM U NOMoBLIM NyTEM.

B ooroHusix n aHtepunaunsix obpasyerca no ogHom ramete. M3 3urotol 6e3
nepuoaa Nokos pasBmMBaeTca AUNNOUAHbLIA COPOQIUT.

NTamrHapuio Ncnonb3yroT B NMULLLY, 4SSt ne4ebHOoro nuTaHus.



nosaoBoe
nokoseHue
onnodomBopeHue
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3HaveHue sodopocrieu

byoy4dun aBTOTpOdamMn, BOOOPOCIN ABMAKTCS OCHOBHLIMUA
npoayueHTamu (T. €. NpoM3BOAUTENAMU) OPraHNYECKNX BELLLECTB B
pas3nnyHblX Bogoemax. Kpome toro, B npouecce ooTOCUHTE3a OHU
BbIAENSOT KNCNOPOA, co3aaBasi TEM caMbiM BnaronpuaTHbIE YCIOBUA
ONs1 )KNW3HU HE TOSTIbKO BOAHbIX, HO N HA3eMHbIX OpraHNU3MOB.

2. Bogopocnu urpatoT OrpoOMHY0 pOrib B XKWU3HU YenoBeka:

SABMAKOTCA KOPMOM ANt MHOTMX MPOMBICIIOBbLIX PbI® U ApYyrux
XUBOTHbIX;

cnyxart gobaskaMmu B pasfnyHbIX NUTaTENbHbIX CMECSX, BXOOAT B
cocTaB KOMOUKOPMOB;

HEeKOTOpbIE BOOOPOCN (Hanpumep, « MOPCKYHO KanycTy»)
ynoTpebnisT B nuwy;

MOPCKMe BOAOPOCN NCMNOMb3YTCA AN NOny4YeHuUs n3 HMX
yaobpeHuin, noga, bpoma v gpyrnx BeLLECTBa;

N3 KpacHbIX Bogopocnen gobbiBatoT arap-arap, n3 6ypbix
BOAOpPOCIEen 4o0ObIBalOT anbrMHOBYIO KUCIOTY, MPUMEHSAEMYIO AN
N3roToBMEHNS NnacTMacc U HENPOMOKaEMbIX TKaHEN;



3HaveHue sodopocrieu

- Npn MmaccoBoM pa3BnNTMN OHN MOTYT HAHOCUTb yu_l,ep6, MOCKOJ1bKY
yXygllaeTcqd Ka4eCTBO BOAbl U 3aTpyaAHAETCA BOOCHabXeHue.

Booopocnu moryt HakannmeaTb pasnuyHblie BelwlecTsa, nonagawLwme B
BOOOEMbI CO CTOKaMM pasfnyHbIX MPOU3BOACTB M MOCTENEHHO UX
ae3aktmsmpoBaTh. [lponcxoanT nocTteneHHoe oYmnLLEHNE BOObI OT
3arps3HUTENEN.
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3apocnu makpouyuctuca.

NamuHapus.



o o kWb =

[loemopeHue. [Jaume oripederieHuUss mepmuHam usnu
packpoume NMoHAMuUS:

Hunswmne pacteHusi n BbiCLUNE paCTEHUS.

Bbiclume cnopoBble 1 BbICLUNE CEMEHHbLIE PAaCTEHUSI.
Tannom (cnoeswuLue).

XpomaTtodoopesil.

300Ccnopskl, annaHocnopesbl.

Xonoramus, n3oramus, rereporammsd, ooraMus,
KOHbOrauus.

[amMeTaHrum, OOroHnN, aHTEPUAUN.
UepenoBaHune rnokosieHnu.

CI'IOpl/NeCKaFI peaykuud, SnrotTu4HeckKkad peaykun4,
raMeTn4ecKkad peayKkumns.



